Introduction: The immediate impact of exposure to severe wounds, dead bodies, and immediate threat to life has been understudied. Most studies focus on the acute stress disorder and/or post-traumatic stress disorder phases in order to assess rescue personnel's symptomatology, and tend to neglect the immediate exposure to elements of the disaster. Hypothesis: Rescue personnel who had a history of previous exposure to dead bodies would exhibit higher levels of acute stress symptoms, dissociation, and depressive symptoms within the 24 hours following a traumatic event. Methods: Twenty-three rescue personnel participated in the search and excavation of dead and mutilated bodies following the Bet-Yehoshua train crash in Israel.The rescue personnel group was divided based on previous exposure to dead bodies. Each participant completed a demographic questionnaire, which included a question on perceived threat to life, the impact of event scale revised, the dissociative experience scale, and the center of epidemiologic studies depression questionnaire. Student's t-tests, along with multivariate analysis of covariance (MANCOVA) were conducted in order to learn which factors are related to psychiatric symptomatology following the immediate exposure to such stressors. Results: Among rescue personnel, those with previous exposure to dead bodies did not differ in their levels of acute stress symptoms, dissociation, and depressive symptoms from those who were not previously exposed to dead bodies. Conclusions: These results may suggest the possibility that the impact of exposure to dead bodies does not emerge in the acute stress reactions (ASR) phase (up to 24 hours after the event), but later when people have time to process the trauma. Another possibility is that the rescue coping mechanisms of detachment may serve as a buffer for the horrific sights encountered during the ASR period. Abbreviations: ASD = acute stress disorder ASR = acute stress reaction CES-D = Center for Epidemiologic StudiesDepression Scale DES = dissociative experience scale IES-R = Impact of Event Scale-Revised MANCOVA = Multivariate analysis of covariance PTSD = post-traumatic stress disorder
Introduction
Exposure to dead bodies is considered one of the most traumatizing experiences for rescue personnel and a risk factor for the development of consequent post-traumatic symptoms and post-traumatic stress disorder (PTSD). [1] [2] [3] The psychiatric literature indicates that the impact of large-scale disasters affects rescue forces for a long period of time following the exposure, resulting in long-term, post-traumatic symptoms. [2] [3] A substantial number of studies have checked for post-traumatic stress among rescue personnel. [1] [2] [3] [4] [5] [6] Little or no studies have examined acute stress symptoms within the first day after exposure to a traumatic event. The effect of exposure to dead bodies on rescue personnel only has been addressed by few studies. 1, [5] [6] [7] Based on the existing literature, it was predicted that among rescue personnel, the immediate acute stress symptoms would be higher among those who had had previous exposure to dead bodies. This hypothesis is based on studies that have considered exposure to dead bodies as an extremely stressful event for rescue personnel and resulted in a long-term psychological impact. 1 http://pdm.medicine.wisc.edu Vol. 23, No. 5 Post-Traumatic Symptoms, Dissociation, and Depression et al original Impact of Event Scale (IES). 9 It is used to rate the severity of intrusion, avoidance, and hyperarousal symptoms on a five-point severity scale (0 = not at all; 4 = extremely; alpha = 0.92).The total score is the sum of all items (range 0-88). Total scores ≥30 indicate the existence of a clinical level of distress; 10 3. The third part was the 28-item Dissociative Experience Scale (DES), which is used to rate dissociative experiences on an 11-point frequency scale (0 = never; 10 = always; alpha = 0.82). 11 The total score is the average of the 28 item's scores (score range 0-100). Total scores of ≥30 are considered the cutoff score for clinically related dissociation; and 4. The fourth part was the 20-item Center for Epidemiologic Studies Depression Scale (CES-D), 12 which is used to rate symptoms on a four-point severity scale (0 = rarely or none of the time (<1 day); 3 = most or all of the time (5-7 days); alpha = 0.85).The total score is the sum of all items after inverting the four positive items (score range 0-60). A total score of ≥16 indicates an increased risk for the development of depression. 12 The IES-R and the DES are used widely to evaluate acute stress symptoms, post-traumatic symptoms and dissociation. Internal consistency of the subscales of IES-R, calculated using Cronbach' s Alpha, was found to be reliable (intrusion = 0.86, avoidance = 0.92, hyperarousal = 0.83), and the questionnaire is valid as well. The DES is a reliable (Cronbach' s Alpha = 0.82) and valid questionnaire that assesses retrospective reports of dissociation. 11 The CES-D is a reliable (Cronbach' s Alpha = 0.77) questionnaire that measures depressive symptoms. 12 
Data Processing
Demographic differences between the groups were tested using Student's t-test and chi-square tests. Multivariate analysis of covariance (MANCOVA) was used to investigate the differences between the previous exposure to dead bodies group and the novel exposure group, while controlling for age, gender, and perceived threat to life.
All the analyses were conducted using SPSS program (SPSS, version 11.5, Chicago, IL).
Results
There were no significant differences between the novel exposure group and previous exposure group in age (t(21) = -0.882; p >0.05), gender (χ 2 (21) = 2.600; p >0.05), or perceived threat (χ 2 (21) = -1.311; p >0.05). The mean value for the scores of IES-R was 8.33 ±16.89 for the novel exposure group and 10.93 ±11.90 for the previous exposure group. The mean DES score for the novel exposure group was 4.66 ±3.61 and for the previous exposure group, 6.04 ±4.93.The mean value for the CES-D score was 15.56 ±9.13 for the novel exposure group and 12.43 ±3.65 for the previous exposure group. Independent t-tests yielded no statistically significant differences between the two exposure groups on IES-R scores (t(21) = -0.434; p >0.05),DES scores (t(21) = -0.726; p >0.05), or CES-D scores (t(21) = 1.157; p >0.05) ( Table 1) .
Multivariate analysis of covariance (MACOVA) was conducted for previous exposure to dead bodies while con-
Methods

Event
On 12 June 2006 at 12:04 hours (h), a train heading northbound to Haifa from Tel-Aviv collided with a pick-up truck that was trapped on the rails.The impact derailed the train and two train wagons overturned. The event resulted in five casualties and 79 injured passengers. It was the third largest train crash in Israeli history. A large group of rescue units (police officers, paramedics, firefighters, and rescue personnel specializing in large-scale disasters) were dispatched to the area due to the magnitude of the event. The rescue personnel were responsible for extracting the trapped civilians and retrieving the dead bodies. Rescuers were exposed to severe injuries and dead bodies and had to race against time in order to save the wounded, trapped survivors.They also faced a personal risk for serious injury from the metal debris.The rescue personnel unit worked at the scene for 12 hours, then returned home, and in the morning reported back to their base.
Sample
The population studied was the entire rescue unit that worked at the scene and handled dead bodies and severly injured victims. Other emergency forces that worked at the scene and had a lesser exposure such as firefighters, police officers, and medical teams, were not examined.
Upon returning to base the day following the event, the rescue personnel were asked and gave their consent to complete questionnaires regarding the event. A group of 23 responses was eligible for analysis. This represents the entire rescue unit that worked at the site of the crash.
Sociodemographic Properties
The mean age of the rescue team was 20.3 ±1.03 years ±SD (range 19-23 years).The unit consisted of 43.5% men (n = 10) and 56.5% women (n = 13). Only one of the rescue personnel was married. All participants were high school graduates. All the participants were exposed to dead bodies at the crash site. Of this unit, 39.1% (n = 9) were exposed for the first time to dead bodies at the site, and 60.9% (n = 14) had a history of previous exposure to dead bodies. The sample was divided into two groups based on the exposure to dead bodies at the site.
The mean age of the novel exposure group was 20.1 ±0.60 years; range [19] [20] [21] , and the group contained more women (77.8%; n = 7) than men (22.2%; n = 2 ).
The mean age of the previous exposure group was 20.5 ±1.22 years; range [19] [20] [21] [22] [23] , and consisted of more men (57.1%; n = 8) than women (42.9%; n = 6).
Instruments and Measures
The questionnaire was a six-page, 57-item, self-report instrument in Hebrew, which was administered by trained personnel as part of a larger study. The questionnaire consisted of four parts:
1. The first section (seven questions) dealt with demographic factors, including age, gender, marital status, education level, perceived threat to life, and exposure to dead bodies at the Bet-Yehoshua site; 2. The second part was the Impact of Event Scale Revised (IES-R). 8 This 22-item scale is based on the Horowitz ies as being a significant risk factor for PTSD conducted their initial assessment at least one week following the event. 1, 5, 13, 14 Although this finding could be explained by statistical means when considering the small sample size, it also could suggest that an immunizing effect took place. An immunizing effect previously was identified among hospital personnel during war. 15 It also is supported partially by previous studies, where an immunizing effect was found among rescue personnel with previous exposure to dead bodies, as opposed to rescue personnel without such a history. 6 However, there are two key differences between these two studies. First, in Ben-Ezra et al, the entire rescue group was exposed to dead bodies at the site of the bombing. 6 Second, in the current study, there was no statistically significant difference between the novel exposure group and the previous exposure group in their history of life-threattrolling for age, gender, and perceived threat to life (Table  2) . No statistically significant effects were found.
Discussion
Previous studies have reported that exposure to dead bodies constitutes a risk factor for the development of an acute stress disorder and subsequent PTSD. 1, 5, 13, 14 In contrast to these studies, it was found that rescue personnel who had experienced exposure to dead bodies were not significantly different in their acute stress symptoms, levels of dissociation, or depressive symptoms from rescue personnel who were exposed only to injuries. The first and foremost explanation is the length of time that elapsed between the exposure to the traumatic event and the measurements. This study focused on the immediate response to the traumatic event, while most studies that found exposure to dead bod- Second, it might be that the small sample size did not have enough statistical power to detect differences. Other individual difference factors might play a role, or the exposure of highly trained responders to dead bodies of does not add to the stress experienced.
Third, the study did not examine comparison groups such as police officers, firefighters, and medical teams that were on-site at various stages. Another optional comparison group that was not examined here was rescue personnel who had multiple exposures to different events, but were not involved in this specific event. This is an important issue when seeking to gain a longitudinal perspective on exposure to dead bodies and on the cumulative effect of earlier exposures to traumatic events. 23 The main aim of this study was to examine if previous exposure to dead bodies resulted in a higher level of acute stress symptoms, a higher level of dissociation, and a higher level of depressive symptoms following a traumatic event. An interesting result that derived from this study is that most rescue personnel who were exposed to dead bodies coped well. This might suggest that rescue personnel are more resilient to the sight of dead bodies than are non-professionals who happen to be in the vicinity. The reason for this may stem from several factors such as training, usage of coping mechanism (defense mechanism) like macabre jokes, intense social support within the unit, morale, unit cohesiveness, and the narrative value of saving lives.
Conclusions
More research is needed in order to determine whether exposure to dead bodies can be considered by itself, a dominant risk factor for subsequent post-traumatic symptoms and PTSD, or only a contributing factor within the framework of traumatic events. Such research should be conducted on rescue personnel and civilians alike in order to learn the long-term effects of exposure to dead bodies during traumatic events. ening events. These results also are in concurrence with studies showing that previous exposure to aerial disasters reduces the development of post-traumatic symptoms from a subsequent exposure to another air disaster. 7 Another possible explanation for these findings stems from the fact that the group in this study was carefully selected and highly homogenous. The group members were first selected for their personal characteristics. During their training and preparation for duty, there was another selection process. Finally, they were all trained and prepared to deal with traumatic events. Previous studies suggested that welltrained and prepared professionals, such as physicians, show higher resiliency compared to nurses and administrative staff due to their detachment mechanisms that may serve as a buffer for horrific sights during the ASR period. Thus, it is feasible that well-trained rescue personnel are immune, to some extent, from the dose-response effect. 16 Even though the dose-response model received substantial empirical support, 17, 18 it was found that under high levels of stress, additional stress would have only a small contribution to the traumatic effect. [17] [18] [19] For these reasons, the study population of rescue personnel cannot be compared to non-professionals.
This study emphasizes the importance of checking the acute stress symptoms, dissociation levels, and depressive symptoms after exposure to a traumatic event.These reactions (within the first days after the traumatic event) are considered to be predictors of subsequent post-traumatic symptoms. [20] [21] In the case of motor vehicle crashes, the development of PTSD one year after the event can be predicted as early as one week following the event. 22 However, this is not the case in this study due to the lack of differences between the novel exposure group and the previous exposure group.
Three limitations of this study must be addressed. First, the sample was small (n = 23) in comparison to other studies. 5, 7 However, it should be noted that the 100% response rate strengthens the results. In addition, this limitation can be explained by the fact that during other events in Israel, the number of rescue personnel working at the site was similar. 6 
